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Elements of Static Strength 
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The strain in the axial direction is 

( 1 . 2 ) 

The original load-deflection diagram (Fig. 1.2) can be replotted as shown in Fig. 1.3, 
where the slope of the curve is also constant below the elastic limit of the material. 
Here the proportionality between the stress and strain determines the fundamental 
quantity in the mechanics of materials known as the modulus of elasticity 

E = — (1.3) 
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Since S is expressed, for instance, in pounds per square inch and strain e is nondi- 
mensional by definition, the dimensions of the modulus of elasticity must be the 
same as those of the stress. 

Scientific and industrial workers are in the process of adopting a version of the 
metric system, the International Systems of Units (SI), according to which the stress 
is expressed in terms of megapascals. To reflect the current transition period, this 
book has adopted a dual system of units for stress, featuring pounds per square inch 
(psi) and newtons per square millimeter. According to the SI system, 1 megapascal 
(MPa) is equivalent to 1 newton per square millimeter (N/mm 2 ). Until recently, 
various other dimensions were used throughout the world, including tons per square 
inch, kilograms per square centimeter, and kilograms per square millimeter. See 
Chap. 42 for details of conversion from English to the SI units pertinent to stress 
analysis. 




